INTRODUCTION
Sulphite oxidase is the molybdenum-haem protein that catalyses the physiologically important oxidation of sulphite to sulphate, a reaction that is thought to take place at the molybdenum site (Bray, 1980 (Bray, , 1988 . Mo(V) e.p.r. spectroscopy has provided much important information relating to the structures of the active sites of the molybdenum enzymes (see Bray, 1980 Bray, , 1988 . Early work (Kessler & Rajagopalan, 1974) showed that phosphate is an effective inhibitor of sulphite oxidase, and forms a characteristic Mo(V) e.p.r. signal known as the phosphate signal . The phosphate signal has been quite extensively characterized at both 9 GHz and 35 GHz microwave frequencies Gutteridge et al., 1980 (George & Bray, 1988) . The spectra were fitted by using a modified Levenberg-Marquardt algorithm as described by George & Bray (1988) . Hyperfine couplings to 2H (I= 1) were calculated from the values for 'H and the ratio of nuclear g-values (0.1535; see Goodman & Raynor, 1970) .
RESULTS AND DISCUSSION
The first-derivative Mo(V) e.p.r. spectrum of the phosphate complex is shown in Fig. l(a) ; it is very similar to that reported earlier by Bray and co-workers . These workers interpreted the spectrum as a simple rhombic signal showing no resolved hyperfine structure , and also reported that the signal did not change upon exchange into 2H20, indicating a lack of exchangeable protons at the molybdenum site. Gutteridge et al. (1980) , however, noted that the e.p.r. linewidths used in the computer simulation of the signal were somewhat larger than those of the other Mo(V) e.p.r. signals from sulphite oxidase, and suggested that this might be due to unresolved hyperfine coupling from the 31P nucleus of phosphate. The presence of such additional structure in the phosphate signal is shown definitively in the third-derivative e.p.r. spectrum (Fig. c) . The g region of the third-derivative lineshape is appreciably sharpened for samples prepared in 2H20 (Fig. ld) , indicating the presence of unresolved hyperfine structure from at least one exchangeable proton, which might indicate the presence of Mo-OH ligation (e.g. Bray, 1988 signals from the enzyme show no similar structure (from a non-exchangeable proton), and because no particularly intense proton spin-flip transitions (George, 1985) , which might be expected at orientations where the coupling is weaker (e.g. along g. or g_), were observed.
The observed hyperfine structure most probably originates from two inequivalently coupled 31P nuclei, implying that two phosphate groups, rather than one, bind to the molybdenum in the inhibited complex. An alternative interpretation is that one of the 31P hyperfine couplings originates from the phosphate group of the molybdenum cofactor (see, e. phenomenon, together with the smaller inherent couplings of 170 than 31P (Goodman & Raynor, 1970) , might render an oxygen ligand undetectable while still allowing the detection of the 31P. Our results may have some bearing on the catalytic mechanism of sulphite oxidase. Bray and co-workers (Bray et al., 1983; Bray, 1986) have proposed that sulphite binds to molybdenum as a bidentate ligand during the catalytic cycle. This would require two vacant co-ordination sites, which could be occupied by two monodentate phosphate ligands in the phosphateinhibited complex.
